In this paper, we study focal curve of spacelike biharmonic curve with a timelike binormal in the Heis 3 . We characterize focal curve of spacelike biharmonic curve with a timelike binormal in terms of curvature and torsion of biharmonic curve in the Heis .
Introduction
Lorentzian geometry helps to bridge the gap between modern differential geometry and the mathematical physics of general relativity by giving an invariant treatment of Lorentzian geometry. The fact that relativity theory is expressed in terms of Lorentzian geometry is attractive for geometers, who can penetrate surprising quickly into cosmology (redshift, expanding universe and big bang) and a topic no less interesting geometrically, the gravitation of a single star (perihelion procession, bending of light and black holes); see [15] .
For any unit speed curve  , the focal curve  C is defined as the centers of the osculating spheres of  . Since the center of any sphere tangent to at a point lies on the normal plane to  at that point, the focal curve of  may be parameterized using the Frenet frame )) ( ), ( ), ( ( s s s b n t of  as follows: In this paper, we study focal curve of spacelike biharmonic curve with a timelike binormal in the Heisenberg group Heis 3 . We characterize focal curve of spacelike biharmonic curve with a timelike binormal in terms of curvature and torsion of biharmonic curve in the Heisenberg group Heis . 3 Finally, we construct parametric equations of focal curve of spacelike biharmonic curve with a timelike binormal curve.
Preliminaries
The Lorentzian Heisenberg group Heis 3 can be seen as the space 3 R endowed with the following multiplication:
). , for our basis
We adopt the following notation and sign convention for Riemannian curvature operator: 
 is the curvature of  and  is its torsion [18] 
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